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Attachment G- Impact of Hydraulic Dredging on Cont  aminant Fluxes

All of the remedial alternatives simulated as part of the lower 8.3 miles of the Lower Passaic River ( LPR)
ROD and RS assumed that mechanical dredging would be used. With that assumption, dredging releases
were simulated as being split equally between the b ottom layer of the model water column where the
bucket cuts into the sediment and closes and the su rface layer where the bucket breaks the surface of
the water. The total rate of release was set at 3 percent of the mass dredged as a conservative estimate
of the mass lost based on the environmental dredgin g pilot study and after consultation among the
project team. As aresult, 1.5 percent of the tota | mass dredged was released to the surface layer an d
1.5 percent was released to the bottom layer of the model water column. If an alternative approach
such as hydraulic dredging was chosen, the release  of contaminant would all be at the bottom of the
water column near the cutter head. Asensitivity r un was done to assess the effect of using this
alternative approach for the selected remedy. Simul  ations were conducted for the hydrodynamic,
sediment transport, carbon and contaminant modelsw  here the release was entirely in the bottom
layer. Although hydraulic dredging may reduce the overall rate of release, the 3 percent rate of rele ase
was kept constant for comparison purposes. Results  of the comparison between the two simulations
(releases in the bottom layer only, and releases in the surface and bottom layers) for water years 202 0
and 2021 are summarized in this document.

Figures 1, 2 and 3 present the flux results for six locations along the LPR(RM 8.3, RM6.6,RM4.0.R M
2.1,RM 1 and RM 0). The top panel on each figure p resents the hydrograph, and the second and third
panels present the fluxes through two of thecross  sections along the river. The flux panels show
cumulative gross upstream flux (red lines), cumulat ive gross downstream flux (blue lines), and
cumulative net downstream flux (green lines) of 2,3,7,8-TCDD. Note that range of the Y scale on the flux
plots are not the same for all transects. The darke r colored lines are the results from the runwitht he
release in the bottom layer while the lighter color ed lines are the results from the run with both sur face
and bottom layer releases.

The magnitude of the gross upstream and downstream fluxes in both runs increase moving downstream
from RM 8.3 to the mouth of the PassaicRiver at Ne wark Bay (RM 0) as the cross section of the river
increases. In both simulations some fraction of the mass released in the bottom layer settles back to the
bed before it can be transported. Thisresultsin  reduced fluxes away from the point of release, and
reduced fluxes of the released contaminants out of  the boundaries for the sensitivity with the full
release in the bottom layer when compared to the si mulation with releases in the surface and bottom
layers. In addition, the releases to the bottomla  yer are more prone to landward transport due to
estuarine circulation, particularly as one moves fu rther downstream. The combination of these factors
results in an overall reduction in transport that g enerally increases moving fromRM 83 toRM 0. As a
comparison of the two simulations, percent differen ces in the gross upstream, gross downstream, and
net downstream fluxes are summarized in Table 1 for each of the locations considered.

Table 2 summarizes the net fluxes in the context of the dredging release between the locations during
the two year simulation. Looking at the columns on the right of the table for the run with the releases in
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the bottom layer only, the net downstream flux at RM 8.3 is 2.1 grams over the course of the two years.
Moving to RM 6.6 that increases to 22.4 grams (appr oximately equal to the dredging release of 22.6
grams between RM 6.6 and 8.3 during those two years ), suggesting about 2.2 grams of net deposition
over that reach. At RM 4.0 the flux increases slightly. With no dredging releases in this reach during this
time period this suggests net deposition of about 0 .8 grams. BetweenRM 4.0 andRM 2.1 there is
another slight increase to 24 grams with 1.3 grams of dredging releases and 0.5 grams of net deposition
between the two locations. Between RM 2.1 and RM 1 .0 the flux increases by 2.6 grams with about 5.1
grams of dredging releases and 2.5 grams of net dep osition. Finally, between RM 1and RM 0 the flux
decreases slightly with 0.3 grams of net deposition and no dredging releases in the two year simulatio n
period.

In general, the difference between the two simulations is small (around 5 percent), but the use of
hydraulic dredging resulting in releases near the bottom and not near the surface of the water column
may help reduce the net transport of contaminant resulting from dredging releases and flux of
contaminants leaving the operable unit.
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Table 1 Percent changs in fluxes between runs

RMO

RM 1

RM 2.1

RM 4

RM 6.6

Table 2 Fluxes, Releases, and Deposition

RM 8.3

Surface and Bottom Release

Bottom Only Release

Net Approximate Net Approximate | Release or
Downstream Dredge Net Downstream Dredge Net Deposition
Flux at RM Flux Release Deposition Flux Release Deposition in Reach
8.3 20
226 1.3 226 22 8.3 t06.6
6.6 23.3 24
0.0 -0.8 0.0 -0.8 6.6 to4
4 241 233
13 04 1.3 05 4 to2.1
2.1 250 240
5.1 1.5 5.1 25 2.1 to1
1 285 26.6
00 04 0.0 0.3 1 to0
0 281
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Figure 1 Flux comparisons at RM 8.3 and KM 6.6
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Figure 2 Flux comparisons at RM 4.0 and R 2.1
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Figure 3 Flux comparisons at RM 1.0 and RM 0.0



